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Abstract 


PROBLEM TO BE SOLVED: To effectively prevent generation of the buckling of a hose body by interposing an adhesive 
ayer between reinforcement layers, between the reinforcement layer and an inner layer and between the reinforcement 
layer and an outer layer in a hose provided with at least one reinforcement layer consisting of synthetic fiber between the 
inner layer and the outer layer consisting of a thermoplastic resin. ~ 

SOLUTION: In a hose body 5 to be used in the hydraulic equipment, two reinforcement layers 8a, 8b of spiral structure 
which consists of, for example, no-twist or soft-twist polyester fiber yarn whose number of twist is <=1 0/1 0cm An adhesive 
teyer 9 consisting of, for example, polyurethane adhesive is interposed between the reinforcement layers 8a 8b and 
between the reinforcement layers 8a, 8b and the inner layer 6 and the outer layer 7, and integrated with each other 
Generation of the buckling of the hose body 5 is effectively prevented during the assembly work of the hose the 
reinforcement efficiency is improved, and the productivity is also improved. 
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(54) [Title of Invention] Hose 
(57) [Summary] 

[Problem] To provide a hose which effectively prevents occurrence of buckling in a hose when 
the hose is being attached. At the same time, the reinforcing efficiency of the hose is upgraded 
and its productivity can be further upgraded. 

[Means Used to Resolve This] The hose is configured by interposing a layer 9 made of an 
adhesive agent between (a) a reinforcing layer 8a and a reinforcing layer 8b; and (b) these 
reinforcing layers 8a and 8b and an interior layer 6 and an exterior layer 7 so that a single 
integrated piece is formed. Further, in this working of the present invention, two reinforcing 
layers 8a and 8b are set in place between the interior layer 6 and the exterior layer 7; however, 
three or more reinforcing layers may be set in place using the layer 9 made up of the adhesive' 
agent. 


Specification 


[Scope of Patent Claim] 

[Claim 1] A hose which is formed of an integral piece in which at least one or more reinforcing 
layers made of synthetic fibers are placed between an interior layer and an exterior layer which 
are configured of a thermoplastic resinous material, the invention being characterized as 
interposing a layer made of an adhesive agent between the aforementioned reinforcing layers; 
and between these reinforcing layers and the interior layer and the exterior layer; 

[Claim 2] The composition of Claim 1 in which the aforementioned reinforcing layer has a spiral 
structure; 

[Claim 3] The composition of Claim 1 or Claim 2 in which the aforementioned reinforcing layer 
is made of untwisted or soft twist fiber with a twist count of 10 times / 10 cm and below. 

[Detailed Description of Invention] 

[0001] The present invention relates to a hose which is used for hydraulic equipment and in 
particular to an improved hose which makes it possible to effectively prevent the occurrence of 
buckling and which at the same time upgrades the reinforcing efficiency which further upgrades 
productivity. 

[0002] 

[Description of the Prior Art] In prior art hoses which were used in hydraulic machinery, the 
hose was made up of at least three or more reinforcing layers with a braided structure which was 
configured of a synthetic fiber material, the layers being placed between an interior layer 1 and 
an exterior layer 2 which were configured of a thermoplastic resinous material, as indicated in 
Figure 3. 

[0003] 

[Problems Which the Present Invention Attempts to Resolve] In recent years, however, 
hydraulic equipment which used hose 4 which was described previously took up less and less 
space due to a trend toward lighter, more compact and more high performance machines and 
there were problems in that the hose 4 buckled while it was being assembled. The main reason 
for this was the fact that the space between (a) the reinforcing layers; and (b) the space between 
these reinforcing layers and the interior layer and the exterior layer did not form an integral part. 
As a result, there were many instances of buckling. 

[0004] There were other problems in that the prior art reinforcing layer 3 was braided so that 
there were crossovers among the fiber threads and breaking of the fiber filaments when the 
reinforcing layers were being braided. The reinforcing efficiency declined and at the same time, 
the braiding machine was no longer able to run at high speeds so that the productivity could not 
be upgraded. The present invention was devised to take into consideration these problems in the 
prior art It is an object of the present invention to provide a hose which makes it possible to 


efficiently prevent the occurrence of buckling in the main body of the hose which occurs while 
the hose is being assembled and at the same time, which upgrades the reinforcing efficiency and 
further upgrades the productivity by using an integrated structure in which the multiple 
reinforcing layers and the space between these reinforcing layers and the interior and exterior 
resinous layers are integrated using a layer made up of an adhesive agent. 

[0005] 

[Means Used to Resolve These Problems] The present invention has attained the 
aforementioned objectives by [two characters illegible] forms an integral piece which interposes 
a layer made of an adhesive agent which is placed between (a) multiple reinforcing layers; and 
(b) these reinforcing layers and an interior layer and an exterior layer which are configured of a 
thermoplastic resinous material. The aforementioned reinforcing layer has a spiral structure. 
Further, the reinforcing layer is either untwisted or soft twist fiber and the twist count is set at 10 
times / 10 cm and under. 

[0006] The present invention is configured as indicated above, namely the buckling generation 
point is reduced by using an integrated structure made of multiple reinforcing layers and the 
space between these multiple reinforcing layers and the interior and exterior resinous layers via a 
layer made of an adhesive agent. The reinforcing layer is made so that it has a spiral structure. 
The contact points between the filaments in the reinforcing fibers are small so that the buckling 
generation points are reduced. As a result, it is possible to effectively prevent the main body of 
the hose from buckling while the hose is being assembled and at the same time to upgraded the 
reinforcing efficiency making possible high-speed movement of the braiding machine possible 
so that the productivity is improved. 

[0007] 

[Working of the Invention] Next, we shall describe a working of the present invention based 
on the attached diagrams. Figure 1 is an inclined view of a partial cutaway of the main body of 
the hose 5 which is a working of the present invention. This main body of the main body 5 is 
formed of two reinforced layers, layer 8a and layer 8b which has a spiral structure which is 
made up of an untwisted or soft twist polyester fiber thread with a twist count of 10 time / 10 cm 
and under which are placed between (1) an interior layer 6 which is made of a thermoplastic 
polyester elastomer or other thermoplastic resinous material; and (2) an exterior layer 7 which is 
made up of a thermoplastic polyurethane, thermoplastic polyester elastomer or other type of 
thermoplastic resinous material. 

[0008] Further, the Shore D hardness which is preferable for thermoplastic resinous fibers should 
be within the range of 40 to 63 for the interior layer and within the range of 32 to 50 for the 
exterior layer. The present invention is configured of a single integral piece in which a layer 9 
made up of a polyurethane group adhesive agent is interposed between reinforcing layers 8a and 
9b and these reinforcing layers 8a and 8b and interior layer 6 and exterior layer 7. 

[0009] Further, although the two reinforcing layers 8a and 8b are set in place between the 
interior layer 6 and the exterior layer 7 in this working of the present invention, three or more 
reinforcing layers may be set in place using the layer 9 made of the adhesive agent. Further, 
when the twist count of the fibers in the aforementioned reinforcing layers 8a and 8b exceeds 10 


count / 10 cm, the degree of flatness of the fiber bundle declines. The distance between the 
reinforcing layers 8a and 8b and between these reinforcing layers 8a and 8b and the interior layer 
6 or the exterior layer 7 gradually increases, the adhesive strength between these gradually 
weakens and it assumes an undesirable shape. As a result, the twist count of the fibers should be 
10 times / 10 cm and under. 

[0010] Next, we shall describe (1) the hose which is provided with the braided structure 
reinforcing layer in the prior art; (2) bending tests which were carried out on the hose in the 
present invention which has reinforced layers with a spiral structure; and (3) the results of those 
tests. 

[Experimental Conditions] 

1. Specifications for hose 

(a) , inner diameter : 5.0 mm; outer diameter: 9.0 mm 

(b) . hose material 

Interior layer: thermoplastic polyester elastomer (Shore D hardness of 55° to 47°) 
Exterior layer: thermoplastic polyurethane (Shore D hardness of 40°) or thermoplastic polyester 
elastomer (Shore D hardness of 40°) 

Reinforcing threads: polyester fiber thread (1,500 d) with a twist count of 5 (times / 10 cm) 
Adhesive agent: polyurethane group adhesive agent (TB : 40 Kgf / cm 2 , breaking elongation: 
380%) 

Braiding angle of reinforcing layers: 109° 30 
Braided structure: 24 c x 2P, (72,000d) 
Spiral structure: 24 c x IP x 2 layers (72,000d) 

Interior layer dimensions: O 5.0 (inner diameter) x 1.0 1 (thickness) x <S> 7.0 (outer diameter) 
Exterior layer dimensions: 1.0 t (thickness) x O 9.0 (outer diameter) 

2. Test results 

Results of the bending tests carried out on the hose are indicated in Table 1 . 
[0011] 

[Table 1] [Translator's note: please see last page for Table] 

[0012] The bending tests carried out on the hose were carried out as follows. A test hose was 
placed horizontally between 50 mm supporting points P, as indicated in Figure 4 (a) through 
Figure 4 (c). A load is placed at the center between the supporting points vertically using the 
pressing pressure bar Z from standard position X— X. The buckling point S (distance) up until 
the time the hose buckles is indicated in Figure 4 (c). 

[0013] As can be seen from the measuring results, the point where buckling occurs becomes 
smaller by integrating multiple reinforcing layers and these multiple reinforcing layers and 
interior and exterior layers using a layer made of an adhesive agent. The reinforcing layers have 
a spiral structure and the contact points between the filament of the reinforcing fiber are smaller 
so that the buckling generation points become smaller. 

[0014] The present invention is configured by integrating multiple reinforcing layers and these 
multiple reinforcing layers and interior and exterior resinous layers using a layer made of an 


adhesive agent so that the buckling generation points are smaller. By giving the reinforcing 
layers a spiral structure, the contact points of the filaments of the reinforcing fibers become 
smaller so that the buckling generation points become smaller. As a result, it is possible to 
effectively prevent buckling from occurring on the main body of the hose while the hose is being 
assembled and at the same time to upgrade the reinforcing efficiency and further to make high- 
speed motions for the braiding machine possible so that the productivity is upgraded. 

[Brief Explanation of Figures] 

[Figure 1] This is an inclined partial cutaway view of the main body of the hose which is a 

working of the present invention. 
[Figure 2] This is a sectional view along arrows A — A in Figure 1 

[Figure 3] This is an inclined partial cutaway view of the hose which is provided with the prior 

art braided reinforcing layer. 
[Figure 4] (a) through (c) are explanatory diagrams of the bending tests carried out on the hose. 

[Explanation of Numerals] 

5... main body of hose 

6. ..interior layer 

7. ..exterior layer 

8a, 8b. ...reinforcing layers 

9. .layer made of adhesive agent 

[Captions for Figures] 

[Figure 1] [Figure 2] ]Figure 3] 
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